Introduction
In mammalian cells, mitochondria and ER are juxtaposed, generating an interface crucial for mitochondrial Ca 2+ uptake, lipid transfer between the two organelles, mitochondrial fission, and autophagosome formation (de Brito and Scorrano, 2008; Friedman et al., 2011; Area-Gomez et al., 2012; Hamasaki et al., 2013) . This juxtaposition is mediated in yeast by a multiprotein complex called ER-mitochondria encounter structure (Kornmann et al., 2009) and in mammals by Mfn2 (de Brito and Scorrano, 2008) and other indirect bridges (de Brito and Scorrano, 2010) . Mfn2, like its homologous Mfn1, is a large outer membrane GTPase that fuses mitochondria (Santel and Fuller, 2001; Santel et al., 2003) in cooperation with the inner membrane protein optic atrophy 1 (Opa1; Olichon et al., 2002; Cipolat et al., 2004) . Functionally, Mfn2 ablation reduces ER-mitochondria tethering, mitochondrial Ca 2+ uptake, and lipid transfer (de Brito and Scorrano, 2008; Area-Gomez et al., 2012) and causes ER stress (Sebastián et al., 2012) , highlighting the importance of the juxtaposition for the function of both organelles. However, because ER stress can be caused by mitochondrial dysfunction (Ishikawa et al., 2009) , the Mfn2 / ER perturbations could be mere epiphenomena of the Mfn2 / mitochondrial defects, and as such, their contribution to the phenotypes caused by Mfn2 loss might be marginal.
Drosophila melanogaster seems a suitable model to address this question. In addition to Fzo (fuzzy onions), the spermatocytespecific mitofusin (Mfn) responsible for the formation of the giant flagellum mitochondria (Hales and Fuller, 1997) , it possesses a ubiquitous Mfn-christened Mitochondrial assembly regulatory factor (Marf; Hwa et al., 2002; Deng et al., 2008; Ziviani et al., 2010) . Marf ablation is lethal at the larval stage, and its selective down-regulation in the heart disrupts mitochondrial morphology and cardiac function (Dorn et al., 2011) . We therefore asked whether and to which extent ER function contributes to the Marf ablation phenotypes. Our data support a crucial role for ER stress, suggesting that it might be a therapeutic target in CMTIIa (Charcot-Marie-Tooth type 2a) disease in which Mfn is malfunctioning.
A blation of the mitochondrial fusion and endoplasmic reticulum (ER)-tethering protein Mfn2 causes ER stress, but whether this is just an epiphenomenon of mitochondrial dysfunction or a contributor to the phenotypes in mitofusin (Mfn)-depleted Drosophila melanogaster is unclear. In this paper, we show that reduction of ER dysfunction ameliorates the functional and developmental defects of flies lacking the single Mfn mitochondrial assembly regulatory factor (Marf). Ubiquitous or neuron-and muscle-specific Marf ablation was lethal, altering mitochondrial and ER morphology and triggering ER stress that was conversely absent in flies lacking the fusion protein optic atrophy 1. Expression of Mfn2 and ER stress reduction in flies lacking Marf corrected ER shape, attenuating the developmental and motor defects. Thus, ER stress is a targetable pathogenetic component of the phenotypes caused by Drosophila Mfn ablation.
and clumping (Fig. S1 C) , which were complemented by the reexpression of an RNAi-resistant mutant of Marf (Fig. S1 , F and E), substantiating that the phenotypes observed are specifically caused by Marf loss. Thus, Drosophila Mfn modulates both mitochondrial and ER morphology.
We next moved our analysis of mitochondrial and ER shape to in vivo, taking advantage of upstream activation sequence (UAS)-Marf RNAi transgenic flies, in which we could control expression of Marf RNAi in space and time using the Gal4-UAS system (Brand and Perrimon, 1993) . Because our RNAi was specific (Fig. S1 ) and efficiently ablated Marf in vivo (Fig. 2 A) , we explored whether Marf loss altered development. Ubiquitous, tubulin-Gal4-driven Marf down-regulation was lethal, arresting development at the second instar larvae stage (unpublished data). Taking advantage of crosses between the UAS-Marf RNAi flies and lines carrying both a UAS-mitochondrial GFP (mtGFP) and the Gal4 transgene under the control of different tissue-specific promoters, we noticed that in ubiquitous Marf RNAi larvae, mitochondria were clustered and fragmented
Results and discussion
To explore the relative role of ER and mitochondria in the Mfn ablation phenotype, Drosophila would be a suitable model only if the ER-modulating function of Mfns did not emerge in evolution later than Marf. We therefore set out to address whether Marf can shape both mitochondria and ER. Expression of comparable Marf levels ( Fig. 1 A) in mouse embryonic fibroblasts (MEFs) lacking Mfn1 and/or Mfn2 (Chen et al., 2003) restored the elongated mitochondrial morphology as efficiently as human Mfns (hMfns; Fig. 1 , B-E). The altered Mfn2 / ER morphology is selectively recovered by hMfn2, independently of its ability to correct mitochondrial shape (de Brito and Scorrano, 2008) . By inspecting 3D-reconstructed, volume-rendered images from confocal stacks of ER-targeted YFP (ER-YFP), we noted that Marf-V5 recovered Mfn2 / ER morphology as efficiently as hMfn2 (Fig. 1, F and G) . Accordingly, effective Marf knockdown in Drosophila S2R+ cells (Fig. S1 A) caused mitochondrial fragmentation (Fig. S1 B) and ER fragmentation in vivo, we generated Marf RNAi lines carrying an ER fluorescent reporter (ER-GFP). In control ventral ganglion neuronal cell bodies, the ER appeared to be interconnected throughout the whole cytoplasm, and in the muscle, the sarcoplasmic reticulum (SR) displayed a typical sarcomeric organization with interconnected cisternae. Upon neuron-specific Marf ablation, fragmented ER cisternae accumulated in the cell cortex (Fig. 2 F) . In muscles from ubiquitous (Fig. 2 G) and muscle-specific (Fig. 2 H) 
Marf
RNAi larvae, the sarcomeric SR pattern was lost with punctiform and individual cisternae. The ER derangement was further supported by electron micrographs of Marf-ablated neuronal cell bodies showing dilated, fragmented ER cisternae (Fig. S3 A) and by assays of fluorescence loss in photobleaching (FLIP) in which ER-GFP diffusion was slower in Marf RNAi SR (Fig. S3 , B and C), indicative of a loss of SR cisternae continuity. Our in vivo morphological analysis demonstrates that in ventral ganglion neuronal cell bodies and small and clumped in ventral ganglion axons (Fig. 2 B) . Likewise, in the smaller Marf RNAi muscles, mitochondria appeared clustered in the perinuclear region (Fig. 2 B) . When we spatially restricted Marf RNAi expression using the neuronal Elav-Gal4 and the muscular Mef2-Gal4 driver lines (Ranganayakulu et al., 1996; Osterwalder et al., 2001) , we observed different degrees of lethality but very similar mitochondrial morphological alterations. In the nervous system and in the muscle, Marf ablation was lethal at the pupa stage; however, some escapers (10%) reached adulthood when it was ablated in the muscle (unpublished data). Mitochondria were fragmented and clustered in neuronal cell bodies (Fig. 2 D) and lost their sarcomeric organization to clump around the nuclei (Fig. 2 E) in the muscle. Thus, Marf is essential for normal mitochondrial morphology in all the tissues in which we ablated it. To explore also whether ER shape was altered by Marf ablation their ER shape. Our model of weak muscle Mfn ablation appears useful to screen for genetic interactors that ameliorate the climbing performance, impossible in the available mouse models of CMTIIa (Detmer et al., 2008; Cartoni et al., 2010) , and to screen for drugs that might ameliorate the locomotor phenotype.
Having established that ER shape defects correlate with Marf RNAi fly climbing defects, we wondered whether ER dysmorphology was accompanied by ER stress. The prototypical ER stress inducer DTT switched on a genetically encoded GFP reporter of the ER stress transcription factor Xbp1 (Ryoo et al., 2007 (Ryoo et al., , 2013 in numerous neurons of treated larvae. Likewise, GFP-positive neurons were found when this reporter line was crossed with the Marf RNAi flies (Fig. 4 A) . Another marker, the ER stress-induced chaperone binding Ig protein (BiP), accumulated in muscles and neurons upon ubiquitous Marf ablation (Fig. 4 B) . ER stress was not, however, a common response to mitochondrial fusion ablation because, in flies lacking Opa1, the GFP Xbp1 reporter was not activated (Fig. 4 A) , and the levels of BiP were normal (Fig. 4 B) . To assess the contribution of ER stress to the Marf RNAi phenotype, we turned to flies expressing a constitutively spliced Xbp1 variant (mXbp1s) that ameliorates phenotypes caused by ER stress in flies (Casas-Tinto et al., 2011) . Expression of mXbp1s partially rescued the developmental defect of Marf RNAi flies (Fig. 4 C) , ameliorating ER and SR, but not mitochondrial, morphology in ubiquitous (Fig. 4 , D and E) and muscle-specific Marf RNAi individuals (Fig. 4 , F and G). Most importantly, once expressed in muscle-specific Marf RNAi flies, Xbp1s corrected the impaired climbing performance (Fig. 4 H) . The conclusions from these genetic experiments were further corroborated when we observed that the chemical chaperones tauroursodeoxycholic acid (TUDCA) and 4-phenylbutyric acid (PBA), which reduce ER stress in vitro and in vivo (Ozcan et al., 2006; Solá et al., 2003; Inden et al., 2007; Sebastián et al., 2012) , reduced ER stress, ameliorated development, and improved climbing of Marf RNAi flies (Fig. 5) . Collectively, our data indicate that genetic and pharmacological ER stress manipulation is sufficient to restore ER morphology and locomotor function in Marf RNAi Drosophila. In principle, the ER stress and fragmentation observed in Marf-deficient tissues could be secondary to mitochondrial dysfunction as, for example, it was reported for a mouse model of myopathy (Irwin et al., 2003) . However, multiple evidence support a specific role for Marf in ER function: (a) Opa1 ablation does not cause ER stress; (b) hMfn2 selectively complements ER, but not mitochondrial, shape in Marf RNAi flies; and (c) Marf ablation resembles the ER stress caused by Mfn2 ablation in mammals , with far-reaching implications for insulin production (Sebastián et al., 2012) and neuronal control of metabolism (Schneeberger et al., 2013) .
Our analysis substantiates a model in which Mfn2 regulates ER shape and function also in the fruit fly. Despite the numerous functional differences between Mfn1 and Mfn2 (Ishihara et al., 2004; de Brito and Scorrano, 2008; Tondera et al., 2009; Cerqua et al., 2010; De Stefani et al., 2011; Chen et al., 2012; Ngoh et al., 2012) , they are believed to be functionally interchangeable (Detmer and Chan, 2007) . Our data show in vivo that the two Mfns are functionally different and indicate that ER Marf ablation affects mitochondrial as well as ER shape. The role of lower, nonmetazoan Mfns in ER shape is not explored, but it appears that Fzo1p, the Saccharomyces cerevisiae Mfn is not involved in ER-mitochondria tethering, performed instead by a specialized complex (Kornmann et al., 2009) . Perhaps, in chordates, the requirement to separate ER-mitochondria tethering and cross talk from mitochondrial fusion in tissues pressured for the emergence of two Mfns: for example, in the heart, both Mfns are abundantly expressed (Santel et al., 2003) , but although mitochondrial fusion is not apparent (Papanicolaou et al., 2011) , Mfn2-dependent SR-mitochondrial juxtaposition is crucial for mitochondrial Ca 2+ uptake (Chen et al., 2012) , consistent with the impact of Mfn2 ablation on cardiomyocyte development (Kasahara et al., 2013) . Our data show that the primordial metazoan Mfn regulates mitochondrial as well as ER shape (and ER-mitochondria tethering in S2 cells; unpublished data), indicating in Marf the potential ancestor of the two functionally different chordate Mfns.
We wished to dissect the relative contribution of the coexisting mitochondrial and ER alterations to the phenotypes of Marf RNAi flies. We started by verifying whether hMfn 1 and 2, which differ in their ability to modulate ER morphology and cross talk with mitochondria (de Brito and Scorrano, 2008; Cerqua et al., 2010; De Stefani et al., 2011; Chen et al., 2012; Ngoh et al., 2012) , were equally efficient in complementing Marf RNAi flies. We generated UAS transgenic lines for the ectopic expression of Myc-tagged hMfn1, hMfn2, or hMfn2
R94Q
, a mutation associated with CMTIIA neuropathy (Züchner et al., 2004; Detmer et al., 2008; Cartoni et al., 2010 ) that complements Mfn2 / mitochondrial, but not ER, defects (Detmer and Chan, 2007; de Brito and Scorrano, 2008) . Because neuronaland muscle-specific hMfn expression was compatible with life (unpublished data), we drove neuronal or muscle expression of
UAS-Marf
RNAi and UAS-hMfns-Myc. Although the three hMfns were expressed at comparable levels in the transgenic larvae brain (Fig. 3 A) , only hMfn2 partially rescued the Marf RNAi lethality, allowing survival to adulthood of 50% of the individuals. hMfn2 efficacy was not increased by coexpression with hMfn1, which alone or with hMfn2 R94Q -a combination that fully complements Mfn2 / mitochondrial, but not ER, morphology (Detmer and Chan, 2007; de Brito and Scorrano, 2008 )-was unable to rescue Marf RNAi lethality (Fig. 3 B) . In hMfn2-expressing Marf RNAi flies, neuronal cell body mitochondria were fragmented, but ER morphology was restored (Fig. 3, C and D; and Fig. S3 C, electron microscopy) . The picture was similar in muscle-specific Marf RNAi flies: only hMfn2 could partially rescue the developmental defect (Fig. 3 D) and restored SR, but not mitochondrial, morphology (Fig. 3, E and F) .
We wished to extend these data by addressing whether hMfn2 could also functionally rescue Marf RNAi flies. Using the weak myosin heavy chain (MHC)-Gal4 promoter, we could obtain muscle-specific Marf RNAi adult individuals. In these musclespecific Marf RNAi flies, hMfn2 selectively corrected the SR dysmorphology (Fig. S3 D) and, in a routinely used test for Drosophila locomotor performance (Orso et al., 2009) , rescued the impaired climbing performance of Marf RNAi flies (Fig. 3 G) . Thus, hMfn2 complements Marf
RNAi fly development and function, correcting several transgenic lines for each construct were generated by microinjection of Drosophila embryos (BestGene, Inc.). Transgenic lines were then characterized and balanced to obtain a stable transgenic line. The Drosophila strains used were Elav-Gal4, tubulin-Gal4 (Bloomington Stock Center), UAS-Marf ER stress attenuation emerges as a new potential pharmacological target for CMTIIa in which Mfn2 is mutated and for other conditions in which it is malfunctioning. In a proof-ofprinciple experiment, the locomotor defects of flies lacking Marf in the muscle were corrected by two ER chemical chaperones, including TUDCA, an already FDA-approved drug that holds potential to be further tested in CMTIIa models.
Materials and methods

Drosophila genetics and strains
To obtain transgenic lines, Myc-Mfn1, Myc-Mfn2, and Myc-hMfn2 R94Q cDNAs from the pcB6 vector were subcloned in the pUAST transformation vector, and For tetramethyl methyl ester imaging, 10 6 S2R+ cells loaded with 20 nM tetramethyl methyl ester dissolved in HBSS for 30 min at 25°C were placed on the stage of an inverted microscope (IMT-2; Olympus) equipped with a Cell^R imaging system (Olympus). Cells were excited using a 525/20-nm band pass excitation filter, and emitted light was acquired using a 570-nm long pass filter with exposure times of 200 ms by using a U Plan S Apochromat 60×, 1.35 NA objective. Images were deconvolved as described in the previous paragraph.
Larvae confocal images were acquired using a confocal microscope (C1; Nikon) equipped with a 40×, 1.0 NA differential interference contrast (DIC), 60×, 1.4 NA DIC Plan Apochromat, and 100×, 1.4 NA DIC objective (Nikon) using the EZC1 acquisition and analysis software (Nikon) or a confocal microscope (TCS SP5; Leica) using the LAS AF software (Leica), a 63×, 1.4 NA objective, and the 488-nm laser line. Images in figures except for Fig. 4 (A and B) , Fig. 5 (B, F, and L), Fig. S2 H, and Fig. S3 B were equalized using the autoadjust function of PhotoPaint (Corel). For electron microscopy, Drosophila brains and larvae were fixed in 4% paraformaldehyde and 2% glutaraldehyde and embedded in Epon, and EM images were acquired from thin sections using a transmission electron microscope (Tecnai 12; FEI).
FLIP FLIP experiments were performed as previously described (Orso et al., 2009 ) with minor modifications. Experimental larvae expressing UAS-GFP-KDEL were dissected in Ca 2+ -free HL3 medium (70 mM NaCl, 5 mM KCl, 20 mM MgCl 2 , 10 mM NaHCO 3 , 5 mM trehalose, 115 mM sucrose, and 5 mM Hepes, pH 7.2) containing 7 mM glutamate and analyzed using a confocal microscope (C1) with a 1.0 NA, 60× water immersion objective. Two different regions of infection (ROIs) for each genotype distributed along muscle 6 or 7 were selected and bleached by 20 iterations, at 100% laser power, followed by three scanning images every 15 s. The area of ROI in Marf
RNAi muscle was 70% of the ROI area in control muscle to reflect the smaller size of Marf RNAi larvae. To create fluorescence recovery curves, fluorescence intensities were transformed into a 0-100% scale.
Morphometric analysis
Morphometric analysis was performed with Imagetool 3.0 (University of Texas Health Science Center, San Antonio, TX). Images of cells expressing mtYFP or ER-YFP were thresholded by using the automatic threshold function. For morphometric analysis of mitochondria, the major axis length and the roundness index of each identified object were calculated. Cells were scored with elongated mitochondria when >50% of the objects in the image (i.e., mitochondria) displayed a major axis longer than 3 µm and a roundness index below 0.3 (maximum value is 1). For morphometric analysis of ER, major axis length and the elongation index of each identified object were calculated. Cells were scored with reticular ER when the major axis was longer than 5 µm and the elongation index was >4 of >50% of the identified objects.
Immunoblotting 24 h after transfection, cells were harvested and disrupted in radioimmunoprecipitation assay buffer (150 mM NaCl, 1% Nonidet P-40/0, 0.25% deoxycholate, 1 mM EDTA, and 50 mM Tris, pH 7.4) in the presence of complete protease inhibitor mixture (Sigma-Aldrich). 20 brains from larvae or 100 whole larvae for each genotype were used for protein extraction. Samples were rinsed in radioimmunoprecipitation assay buffer with complete protease inhibitor mixture (Roche) and 1 mM PMSF (Sigma-Aldrich), homogenized in a 1-ml glass/Teflon potter (Wheaton), and then spun at 7,000 g for 10 min. Supernatants were collected and boiled for 5 min in Laemmli buffer (4% sodium dodecyl sulfate, 20% glycerol, 10% 2-mercaptoethanol, and blue bromophenol). Extracted proteins were separated by 4-12% SDS-PAGE (NuPAGE; Invitrogen), transferred onto polyvinylidene difluoride (Bio-Rad Laboratories) membranes, and probed using the following antibodies: anti-Actin (1:2,000; EMD Millipore), anti-Myc (1:1,000 [BD] or 1:1,000 [Roche]), anti-V5 (1:1,000; Invitrogen), anti-Marf (1:500), antiBiP/Grp78 (1:1,000; BD), and anti-BiP (1:500).
In vivo Drosophila treatments TUDCA (EMD Millipore) or PBA (EMD Millipore) were added to regular Drosophila food at a final concentration of 15 and 7.5 mM. To induce ER stress in vivo, dissected larvae were exposed to HL3 solution containing 500 µM DTT (Sigma-Aldrich) for 4 h. For experiments of ER stress, S2R+ cells cultured in Schneider's medium were treated for 24 h with 1 µM thapsigargin (Sigma-Aldrich) and 400 µM TUDCA or 15 mM PBA. et al., 2004) . pcB6-Myc-Mfn1 and pcB6-Myc-Mfn2 were a gift from M. Rojo (Salpetriere Hospital, Paris, France; de Brito and Scorrano, 2008) .
Total RNA from adult Drosophila heads was purified with TRIZOL (Invitrogen). The Marf full-length cDNA was obtained by RT-PCR performed on total Drosophila head RNA. The full-length cDNA of Marf was first cloned in pDONR221 (Invitrogen) and then into pcDNA3.2/V5-DEST by Gateway cloning (Invitrogen). pAc5.1-Atl TM -GFP was generated by cloning the 120 amino acids of the transmembrane domain of Drosophila atlastin (Orso et al., 2009 ) into pAc5.1/V5-His (Invitrogen), previously modified with the insertion of the EGFP sequence from the pEGFP-N1 vector (Takara Bio Inc.). mtGFP was generated by subcloning the cDNA from pEGFP-mito (Takara Bio Inc.) into pActin-PPA. For generation of double-stranded RNA (dsRNA)-resistant mutant of Marf (Marf-RNAi R ). Invariant-coding mutagenesis A → T84 and A → T90 of pAc5.1/V5-His-Marf was performed by using the sitedirected mutagenesis kit (QuikChange; Agilent Technologies).
Generation of the anti-Marf antibody pGEX expression vector was used to produce a synthetic peptide corresponding to the first 367 amino acid residues of the Marf protein sequence. The immunization of rabbits for antibody production was performed by Davids Biotechnologie. Specificity of antisera was tested on S2R cell extracts.
Cell culture
Mfn1
/ and Mfn2 / MEFs were obtained from D. Chan (California Institute of Technology, Pasadena, CA) and cultured as previously described (Chen et al., 2003 (Chen et al., , 2005 . Transfection was performed using a lipid reagent (TransFectin; Bio-Rad Laboratories) according to the manufacturer's instructions. S2R+ cells were cultured in Schneider's medium (Invitrogen) supplemented with 5% FBS (Sigma-Aldrich) and 1% penicillin-streptomycin (Invitrogen-Gibco). Transfection was performed using a reagent (FlyFectin; OZ Biosciences) according to the manufacturer's instructions.
RNAi dsRNAs were prepared using the transcription kit (MEGAscript T7; Ambion). Primers used to generate two dsRNAs targeted to Marf were 5-TTAATA-CGACTCACTATAGGGAGACCGAGGGCTTTCAGATACGCTACTTC-3 and 5-TTAATACGACTCACTATAGGGAGATTGACACCTTCTCCTCCACCT-CCTC-3; and 5-TTAATACGACTCACTATAGGGAGATGAGCAAATACC-CCCAAAAG-3 and 5-TTAATACGACTCACTATAGGGAGAGATCTGG-AGCGGTGATTTGT-3. 1.2 × 10 6 S2R+ cells were treated daily with 10 µg of each dsRNA probe in serum-free medium and, after 2 h, transferred to complete medium.
Immunohistochemistry
Wandering third instar larvae raised at 25°C were harvested, dissected dorsally in standard saline, fixed in 4% paraformaldehyde or 4% formaldehyde for 10 min, and then washed in PBS containing 0.2 or 0.5% Triton X-100 and incubated with primary anti-HRP (1:500; Molecular Probes) or anti-BiP (1:50; Babraham Bioscience Technologies) antibody overnight at 4°C, whereas secondary antibodies (Cy3 anti-rat; 1:500; Jackson ImmunoResearch Laboratories, Inc.) were incubated for 2 h at RT.
Imaging
Imaging experiments were always performed at 25°C. For confocal imaging, cells seeded onto 24-mm round glass coverslips, incubated in HBSS supplemented with 10 mM Hepes, were placed on the stage of an inverted microscope (Eclipse TE300; Nikon) equipped with a spinning-disk live-cell imaging confocal system (UltraVIEW; PerkinElmer), a piezoelectric z-axis motorized stage (PIFOC; Physik Instrumente), and a 12-bit charge-coupled device camera (Orca ER; Hamamatsu Photonics). Cells expressing ER-YFP or mtYFP were excited using the 488-or the 543-nm line of the HeNe laser (Modular Laser System; PerkinElmer) with exposure times of 50 ms by using a 60×, 1.4 NA Plan Apochromat objective (Nikon). For confocal z-axis stacks, stacks of 50 images separated by 0.2 µm along the z axis were acquired. Total acquisition time for each stack was 1.1 s to minimize reconstruction artifacts caused by movement of the ER. Images were then deconvolved using the convolve function of ImageJ (National Institutes of Health) and a custom 9 × 9 matrix. 3D reconstruction and volume rendering of the stacks were performed with the VolumeJ plugin of ImageJ by using the nearest neighbor interpolation function. Maximal projection was performed using the maximal projection function of ImageJ. For imaging of mitochondrial and ER morphology in S2 cells expressing RNAi-resistant Marf, cells expressing ER-GFP or mtGFP were excited using the 488-nm line of the laser of a confocal spinning-disk microscope (Andromeda iMIC system; TILL Photonics) with exposure times of 200 ms by using a U Plan S Apochromat 60×, 1.35 NA objective (Olympus).
